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2Primary Goal
Develop quantitative model of heterogeneity that
incorporates dominant features at the significant
scales, and
 reflects geologic variability
 reflects multi-scale nature of stratigraphy
 honors core and well log data




OF SUBSURFACE FLOW 
AND REACTIVE TRANSPORT
DATABASE DEVELOPMENT 
e.g. – compilation of archival data; new data collection and integration
GEOLOGICAL MODELS
e.g. – conceptual models
-landform and terrain models
-stratigraphic, architectural, and depositional models
HYDROSTRATIGRAPHIC MODELS 
e.g. – conceptual models
-definition and characterization of aquifer properties









at scale of facies structure
 No need to identify texture














0.00001 0.001 0.1 10














0.00001 0.001 0.1 10























































3D Flow and Transport simulation
Multi-phase, Density-dependent Flow
Fully-coupled Energy Equations
Modeling of Geochemical Reactions 3D Geological ModelGeological Conceptual Model
3D Flow/Transport Property Model







































7Workflow for Quantitative Hydrostratigraphy
Initial 3-D
Stratigraphic Model
Update
Conditional means, Covariances
Transition Probabilities
of Sedimentary Properties
Improved Estimate of
3-D Stratigraphic Model
Quantitative Heterogeneity Model
Reflecting Geologic Variability
Multi-scale Stratigraphy
Accurate 
Petrophysical Functions
Site-specific
Pedotransfer Functions
Field Experimental Data
Hydrofacies, Chemofacies,
Correlation Structures
Criteria
met?
Yes
No
